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PURPOSE:To provide the liquid crystal display device which is enhanced in contrast and improved in 
display quality. 

CONSTITUTION:This liquid crystal display device is constituted by injecting a liquid crystal LC between 
a transparent substrate SUB1 having thin-film transistors TFts, driving electrodes, the liquid crystal LC 
and an oriented film OR1 1 formed on it and a transparent substrate SUB2 having a black mask BM, 
color filters FIL of three colors (R, G, B), a black mask BM for imparting light absorptivity to the 
peripheral edges of pixels, a common electrode IT02 and an oriented film OR12 formed on it and 
sealing these substrates with a sealing material SL. Spacers SPC consisting of a transparent material for 
maintaining a specified spacing between the transparent substrate SUB1 and the transparent substrate 
SUB2 by interposing these spacers therebetween are arranged in the part of the black mask BM. As a 
result, the leakage of light by the spacers SPC does not arise any more and the contrast ratio between 
selected parts and non-selected parts is increased. The display quality is thus greatly improved. 
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(57) 

mm iih7>^^TFT, HBsrasiTo 

1. « H B H LC, ggfaJlORl l£^Ji£l//dS9iS«SU 
Bit, ^7^7^^BM, 3fe(R. G, B) <D# 
^-7^;U*F I L, H»JS*«:«36tt*}#^Sfc8E> 
^7^vX^BM, *iimSIT02, igfrJSOR 

1 <h&932tRS U B 2 i©HK:^aorSI*©HIH*- 

fe&mr>tctoomite&&<DZ'<-i}' s p c %m&7y 




JT02 



St/8/ LC 



TFT \ p PSW 
SPC-E 




(2) 



ivwmi ) mmhv>i?x*TFT, m$hn&\ to 

1. ®HLC, gefSj^ORl l£^/£UcSHJS&SU 
Bleb, ^77^^BM, 3fe(R, G. B) (Oil 
7-7^i^FIL. H^^^tt^^/c^-B/c^ 
(D^-^vX^BM, ftiim@IT0 2. l2ftM0R 

Hyia^gftS U B 1 £SWg&S U B 2 <t <Dt%K.ftl£ 10 

[ff*ll2] ifjlh7>^X*TFT. I TO 

i. i&p B Lc. ge^jioRi ie^o/caissu 

Bl<b, ^7^7X^BM, 3fe(R. G, B) <D*7 

7-7^wfil, mmmmcw&t^Wc^^ic^ 

(0^7^7X^BM, *SmgIT0 2, iEfaMOR 
1 2 WIWISS U B 2 <DPe1fc^&3ft?d3^ 
CDP^CC^LC^aAU ^~;l/ttSLrttltLTfr 20 

mt^m.m^ vtcm&x ^— * s p c 

£$f&T£^«ffiS UB 2<D:/7 ? * vx * BM±fc 
[0 00 1 ] 40 

stc^o. «f*c. mmh5>z>z$ (tft) 

[0 00 2 ] 

» (-r^-r^tt 1.0) snrc»4©r. 50 
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***Sfflurc»s, t»*>05**6vhy*a#s<fcjt 

X* (TFT) 

C 0 0 0 3 ] H 2 5 ttSBfefiSfite J: SMi h 7>^ * 

*yfc»<DfiB»»rffiiar*&. -usee, c©«©jsaa^ 

SIh7>5/X^ (TFT) 
SCOT, T«»J!#^^«RitCO) SUBli^ 

7-7^b^F 1 Lzte&btcmimm (ht. ±95j§ 

[0004] anacs u b 1 okc«. »ms 1 to 
1, 7&HTFT, Kf^iMORi immmztixto*), 

S/c2WSffiSUB2fflKc«^j:<<i:fc3fe (R, G, 
B) ©*7-7^;U*F I L, H*H»CBUfett*#fc 
ttafcfcO^s^v^BM. *«*ttIT0 2; E 
faJ^OR 1 2^#^/££ftT:fc*K ±IBi2^JMOR 1 1 
iORl 2 tcomfczv?- v ZWOfcgkLCWmAZti 

[0 00 5 ] *ur, ±i2?fc B BLCCD*fAJiojf^, -r 
4to%aw«EsuB i twnmfcsuB 2 i©iB©n 

©aWfttfttO^-lf'S PC3W±EBHrt«c^|!tE« 
2ftTfc9, *fct*±8B»{c»s±MSLrt«:^x7 

r -f M-»fiD*t»* 6 ft h *t±S*^ S P C - E # 
[0 00 6 ] ft*, Ilh7>yx^^Uc7^f 
63-309921 #&«*\ r^g^^Sffi Ofci 
HlxU^hD^^X, Hl93^2lO, 1986^12 
[0 007 ] 

B©SBS«C*<,»T, *JiLC<DSAB©/*S. "fftb^ 
S U B 1 tmwmfoS U B 2 <!:<DfH©f»H*- 
EWSofcaMcEBS ft £ # y v - fcf-X^CDSWfttt 

i'tCS^O, Ctl*^^U-ffifti*raW*«SUB 1 
^/c^SB^g^s U B 2 CcH£Kffc^T£#z££ffl^T 

[0 00 8 ] t/fcU ±E©*ftCcj:0»»StifeX-c 
-*SPCJ*WHB©*aB«:-»«c»ft3n«fc«)K:. 

sn/c^^- y-spc ^Tfe/ssf * & t ^ «*si*f¥ « cc & 
^xmiRzntcmmomwtcjtfimtix, msmt» 

jKRffiBRH©=»>h^^hJ:fc3&5/jNS<ftorO*l^ * 



m 
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(0 00 9] ±8Bfi6*Ba(S©PflH** 
[0010] 

Tft*>^ IIh7>^^TFT, IBttSSlTO 
1. S»LC. EfaJlORl 1 ^)SU/c2^SfiSU 
Bli, ^7-^7X^BM, 3fe(R. G. B) (D* 
7-7^;^FIL, BffiRSi»«:i»*14«:J#3ft-li:Sfc«) 
fl)^7?^7X^BM, ^iim@IT02, EfrJIOR 
1 2 £JBfiE b/d»5i*«S U B 2 OfflCCfta L C £j£A 
0. 5/-;WSLrttjtl/C&9, Mf2SBJg^SUB 
1 £S91£«S UB 2 t©B«:^tt6rPI#©IBB*- 

^7^^ BM<Z>»#K:EB0fcC <b MiT^ 0 
[OOlll^c #jffl<D«A£^SOatfi^ 

X ^ -if S P C ifi& & L ft l> J: 5 b tc C t i <t IT 

«fc«ffi*fif*Stf. |ffi^7^7^^BM©^- 
><L|hJ— 0^£-->£&o* h 7X^7 5*/My"C9«8BlB 

|^— ©^4f->flMB»*BIU. ^7^7^^BM^^ 
- > i (hJ-CD/n- * - > ODmSr£gl L fcHWBfltffe* 1 K . 

»«wccwaBWS©BB*fiW-r&tta*»riaHBt 

*ESUB2©^7 -7^vx^BM±CC#^W«:lte^3 

*BMSIWC(D^fiEU H*«CCtt#aE0ft^i8iia 
^B*S*C 
[0012] 

7cOilitl/^t^7 7 *vX*BM«#K:EB3ft 
fc* ^-U* S P C tt*©jijftCCK»4Stf "T Cttm 

bk ^ ft fcH*»*a»r s *ttt!a*s^ * t <t #ft 

[0013] Ucimr. se*©ct <^-*«cJ:-5 
7c<£>i§ft#ffc£f 6 C <L#ft < ft 0 , jBtRfi»i#iatR8B 
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^— IfSPCKliBB^SS^OiEHltC&Sft, ^Xh^ 
[00 14] 

Mfcft©1*W*Bffi*«H UfcttTGBK* btPt 
ft£T£>3 5 0 BlH^B^SBIift^KBOlIK 

JS^»«^K?B-r^ssp«Bas»rES'r*^r, sub 

1 \mm hy>*JZZTF TZWMLtdmWSL. IT 

o i ttKtts&i*. psvi rbbb. or i i «Eft 

10 B. SUB2(i^7^7X^BM, 3fe*7^-:7.f* 
* F I L * JB« OfeSBSft I T O 2 te&SjgWm 
& PSV2ttfifflflR. ORI2ttE[S]R, SL«i/- 

m m±m . spc-E«*f±au^-if\ spc 

«X^-tJ\ LCtt«ftT*S. 
[0015] HH«C*J(r>"C, aMHSfiSUB lfctefgKj 
MKK>I T0 1*«8BPSV 1, llh7> 9 ^* 
TFT. EfaJSORI \ifi1&!&2tiXi,>Z. SBJ 
SSSUB2CCtt^7 3r^-7X^BM. 3& (R, G, 
B) #5-7-t;l/*F I U ^aSWSSI T02, R 
20 BBPSV2, ElSlROR I 2*«}gJSESftrc»a. 

[0016] 9«£«S U B 1 <bB9JS«S UB 2<DB 
(7)^PgCC«, «MlLC#i£A3ftTte'K lt±95X^- 

tfs PC - E*fiALfc^-;u*ts LrSjkSJrci* 

^Ur, SBSfiSUBl ^aSBSfiS UB2CDB 

*X^-*S P C#±SE3*PJ®gS U B 2 CCjfr&Sftfc 
^7^7^^BM«P7>«:BS3nt^5. 
[00 17] C©X^~tfSPCttH*S*h "Tfeto* 

##aa-rs#5-7*;i/*F i L9#fc»#SEOfti> 

^ Ht*«*# < ft 0 , «ftfiB^fi«:ft±3ftS. 
[0018] *«B^(cJ:S}Sa^iSa©SU§* 
fficco^rsftiar*. S2-s5«*^ccj:^?ga 3 B ^ 

40 «. 12«®*^. 2»3P^fiWiB. 3«m 4B 
5 l^WT€>^hvx^r^^ 0 

[ooi 9] 5tr, a2tc^u/cj:^cc, mcmi^ 

■ttfeflBfeft 1 CC* h 7X ^ 5 *rtUT«**4 *JH» 
L/ 4 ^^->5 lB»«c»j£T&»»*BbrBW** 

[0 02 0 ] B4ttvx^B7fef*©B3«* 1 CC^^^If 
50 SPC?:^#$-tf^Xli^^O. ^^-1fSPC4fflBK 




^-*spc#tt*-r*. x-^—tJ-s pczwmz&tc 

I L*»fiS0fcj89!»«SUB2 

!>-SPC©^*->i^ 9 *-7X£BMct£— 

[0 02 1 ] E}» 1 £»WS«S U B 2 
LfcJ& aiB*«SUB2©Wffi3^6aa^ft«g2CC 10 
J:0W3*«S#SCICj:ota«iSSUB2O 

SPCiiBffitt0>«^S5eu. x^-1fSPCraS9i 

irx^-tS PC£iS¥Udg?8ggs U B 2 £T F 
T£»l£0/c2Mli»«S U B 1 CCffl^i* ?5*©(HIR«: 
®b b b L C ££A LXm±tt S L T»±r 6 C t CC J: 0 t 

[0 0 2 2 ] tvmfcwoii&it&titiL, wm?v 9 

vx^BM8B»*C*fUriE«ltt^-1^SPC*«S^ 20 
.[ 0 0 2 3 ] *fc, *SW«±ffiOfc*-7-«Ba*« 

a©** auojsa^ssKcc jiffl-r s c t *r 

£*©JSj2*^r¥BfflSL 07ttBB©3-3$J»Hafc 
fcCtSKffi^-TH, B8ttB6©4-4«KSK:tett 

[0 02 4 ]H6cc7sr<fc5«i. saeRtt««rs2* 
x^tft, saja^mg i t o i te£&m$®mm* 

Cadd£#fr. *«S#«GLttHr«aD&*ffiI«:i£aE 
U ±T^fcttt*EBShTt»S. WMW«DL 

fcfc. ccrttX^-*SPCttBS**«BgLTa 
[0 0 2 5 ] H7(C7n-TJ:^tC. iSftli L C O 

■ct«wsh#7 s u b i {pj(c«fliis h v 2 

TF Tfc iCfaWSSWS I TO 1 aPJftSSft. 
^7^ifiSUB2iiCli*7-7 o\,2F I L. 2 50 
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SW7^!SSUBK SUB2<DM®tUJfw 

[0026] ±smwt? *s«s-u b 2 <om\ ma* 

LCffl) (DUffiKlte:, j&fcJSBM, Jj^-y 4)l$F I 
U £gj^PSV2, ftilSWB^SSI T02 (CO 
M) *J:tfJdraBfilBOR I 2jWB&«HLTKW6*i 

h U ^^H2©«i?> 09 te±T<D#7Xg«S U 
Bl. SUB2^a^^PNL07h>J^^ 

(ar) jaa©sawffi«:. 01 o«*©s2»*jecc 

fflH,1t¥m%. H7«H9aVHl 0<O^*;US_b« 
S. tit. Bi 2te07<D»r®£*ifefc:oT> £»cb 

1 1 ©8 a - 8 zmmmtcwizwiffi** &mwmm 

[0 02 7 ] C©^*;U©SBfi*Ctt, /J^l^-fX-C* 

3^6^/7 ^%«Br-rs. 0 9-01 1 tt*»©«*ftT 
«>©r, 09, 01 0<DMB£fc_tTSfiSUB 1, S 
UB2©«JK«*. 01 lttWKWtaur**), LN 
«H»«©«BR«f©»«:. CT 1 £CT2 «<£ft-eftg 

fisuBi, suB2(7>WK-r'<*ta[jR*^-f. t^rn 

€:SffiT ^> J: 5 K±{biJS& S U B 2 O^:* $ #TffllS« 
SUB 1 AOfcrtfflltcMIRSnr^S. ^T-STg, T 

i^TCP (02 2. H2 3) ©*fi[«Cffl»**i«>r* 
iFa«:ss**r(0?lffliB««, W«cciS^<«:on«» 

;l/PNLOS^DTM, GTM*£fctfSfc«rC*S. 
[002 8 ]jiW^XWESUBl t SUB2©P^K: 
^(Dl^Sot, SfiSAP I N J % #£HrLC 

mm u b 2<iic!>AaaiBBK«s 1 to 2 b. ^ < 




£*>HBBf Octets *HjSS«-CttA*JKD4fl"C«^ 

«UBiSSti/c*©?lffiiBBINTCc«ltt3ti"Cl^. C 
©SIHSBBINTttaiS-rsy-htt^GTM, Kb-/ 

R I 1 . OR I 2. MHKff I TO 1 % goaiBH 

^@ito2, zti^tKomiz. ^a^->sl 

©rtWCCJBSESh*. 0W6SPOL1. POL2tt^ft 
SUB2©>Hllfl!>»ffi«C*iaES*i"Ct,>S. jMLCfctiK 

a»^<ofii**aaE^*TaaBifii)BOR i i t±wsfa 

jgOR I 2 t©IB"CS/-^*->S L"Cf±^6n/t^ 
«fc**AS*vtl,>*. TSBSEftJSORI 1 ttTSSWtf 

7 s u b i m<D&mm p s v 1 ©±swbiees ti 

[0 02 9] C©«S*7J*S6»i* T«aSB*^X«R 
SUB KM, ±«WW^^«ESUB2«'CJJi|«l«:a 
*<DJf£S*Sfc. 5/-JU/<*->SL**«SUB2 
flKcjftSU TSBaW^xS«SUB 1 

SI NJa>8jfcBLC«£AU i£APINJ£xtf* 

<fgJgr7>i^*TFT» #CC, 06, 07CCMO, 
T F TS® S U B 1 HO«lJS«:ff L < WR* S. 
[003 0] »«h^>yx*TFTtt. J'-rMSG 

t*>l«ta«***<«c*J:9K:ttft , r*. *l»(cttH 
ft (2-3) 0fl«r5>yx*TFT 1, TFT2#7E 

sors^en^o 9iMh^>^^^TFT 1 . tft 

$mmG K ii (Mfc intrinsic, 

#wsK-^8nrir»ftto *a«vy a> (s i ) 

ftS i 1*»*HA S , -*t©V-X«S D 1 , Kb 

hmsGT> y- h m^G tu^h^ihg l ^ 

£TFT 1 , TFT2<DZti?ft<Dm$jffl&Z&Z.Z£ 
^UiUtl^, iih7>^X^TFTL TFT2 




(5) #BiJ¥6-2 58 64 7 

8 

ow2WUig2rnsstir^«. ar2«*Rg2& 

1 ) BWfflt^tl. -ecD±tC«A IQHfflRttRAOF 
[0 03 1] C©y-h«pGTtt-ifi*W*aAS* 

GWHIGD j£SS-9«GL^2S«jRg2r 
10 *ttS*vCt»S. COjtSAMGLO»2Waig2 
hmSGT<D^2@m^g 2 tHHHSlgTJB 

g l ±k «> a i (ommmitmA o f #»w 6 tvc c > s . 

OfilUXG I > JHKRG I »» M«r5>^**TFT 
K TFT2K:fot,>T, y-httGT4K«C*i«l 
AS *fc»©y- HBHati LrttfflSti 
-5. tftftlRG I httSGTfeJr^SS-^lBGL 

7X^CVDrj^3<afcWfci/y3>ll3WH**i. 1 
20 20 0-2 7 0 0AC>J¥£K: <#Hftfl|*rtt:, 2 0 0 0 
AUg) J&SSti*. MKHRG I »H 1 1 fc^f 
J:^cc. vF y*x^AR0£#£Hi^5itJfr&£ 
ti. JM»^aa»WShf DTM. GTM*MtiTSJ: 
5»*Stra>*. tt*RGI»£^4SGL£0« 

«iM¥*I{*Jf AS} iS!¥»tt:JBAStt, 
gh7>^X^TFTK TFT2<D^ft^fttC$*&b 

fc*ttt*j:5»ais*v 2oo- 

22 00A©»3«C (sBBBW-Ctt, 20 0 0Affjg<D 
30 «(») Jld0tt*-5 ^^3>ar^hffl 

©y>(P) *F-^0fcNC+)S!*a«^ l J=i>*i» 
f*Jir * o % TffliK i M¥«i*Ji a s jWMe ^ > ±MK 

mmmd2 U3) ifi^ti>tc^<o^m^nx^ 

[0 0 3 2] i I*»WA S «^Efi^iSG LiW» 
ft-^SDL<b(D^a <D?j#PJCCt> 
WthtiX\,>Z> 9 C<DSS«©iS*i»»JlAS«5« 
S6C*jW^^3£fi#«GLi8Mfc(t-^»D L i©^*&^ 

40 «SHjii^ms i to 1} anssttfi itoi »«b1 
[0033] i to i umm v^v* * 

TFT l©y-«|SD l^^HlF^^X^T 

FT2<Dy-^«asDi©w*«:ai*sn-c^i. c 

(D/cfc »Bh7>W»TFTL TFT2©5t>© 
ft l >»&«<l&r OMR h 7 > ^ x ^ ^iE*(c tt(¥ L r c » 

6©rw-r*n«^. swuams itoiimii* 



m 
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ttiZrtv * 'J >#UBf&$tltcmimmm (Indium-Tin [00 3 7 HSaRPSVlttHl 1 (C^T <fc3tC, v 

-Oxide I TO : *tJR) fr&fcO. 1 0 0 0-2 0 0 h V ^^»AR©±(t*H«f <fc 5«C}&flESti. 
0A©»S«c (**tt«rtt, 1 40 0A*lg<Djgi/II) ^SSaiWT-DTM. GTMtRHWW^RSSti, 



fV-XRRSDl. FU-f>«RSD2> 7-*«« B 1 ^Se«^«^S^?ltHiB« I NT«Cil^-^ h 
SD1, FU^>««SD2<D**i*titt, N(+)M* AGPtSKf ^^i*$ntC^ 9 SS1PSV 
a»*»d OCC«J)tTS*22»«Rd 2 £*<D±K.&l£2 1 h*g&RG I ©WSHHfctCMl/ttt, SJ*ttfi! 



A(Cr)Kffll\ 5 0 0-1 0 0 0a<DJ1£K (# 10 CC, fiffl0»*<DK(,»«8ffllP S V 1 ttS2»fc-C*S^ ■ 

HJSWCtt, 6 00ASE) CrR»JS WE^ffiHtcMoTER-T* <£ 5 FteRRG 1 J: 0 

0A«OlW^*ft^«Hr«atr*. Cr««N OfcHIIBM> ±»aw^^«fiSUB2«*Ctt. ^» 

c+)fi*w<Wdo<b©aaitt*aff«:i/. ^3^mM show*** 5 -r h i s*w«b a s k as* o a 

d 3 <DA i3WN(+)S*wwdojcit»'rsci*i» ^^axMBWfivt^htix^i. me^tm/tm 

±?z (c^-s^urji©) SKrcfl«B3*is. is 2 BM©H&fc£ftra©tt««tt, ^©fli^8*§BM 

ag^Rd 2<hbT, C rR©ft<ClHfc£&K (Mo, T ^JSiESh&t»BBP*SOri^. a*RBMtt56«:*f 

L Ta, W) R % IWWMMIJ/'JIMF (Mo S i TSiiKtt3Ci«C^c<fc^«r^ 5 AR*>*B AR3? 

t TiSi , TaSi , WS i ) Rfc/BHTfcJ: r7&&£ftTfc0 , *HJfi«-Ctt^PAB^X^y^'; 
t> 0 20 1 3 0 0 A«B<D*S«3fiSS*i*. 

[0 0 3 5 ] Sg3zimRd 3«A1©^^';>^-C [0 0 3 8 ] «R h7>S>X*TFT K T F 

30 00-5 0 00A<D/f3«: <**RflTCtt, 40 0 T2<DiM¥^(*HAS«±T«:*^ii7feRBMfeJ:a c 

OAgS) Si&StlS. A lRfcCrRfcJt^TXFU *#@©^- FmgGT(C<fcoTt>*> F-f v ?(C3tl. 

IgSDK FU-f>«BSD2te<fcW!*«fi#«DL JHBMtt*iB3R©HH«:tt^««c»flESti U*b*>*7 

<D&Kffi£ffi$Uc9, y-F«ffiGT*iffl¥3«*Jl 7^7h'j^) . C<D^r l[I^<DW$Sl^ig 

AstcfiHrsan«?)a^*steiccrs (^77* #{:Wj&4rct,>s. s^ot, &ii*©t&»#a*RBM 

[0 0 3 6 ]*2*«Rd2, m3«mjid3^|HlG"7 0, RjlMBMtt i ffl*»^A S«c^*«*i^ 

T, &*l>»&2a»RRd 2, ^3^1id3^v^^ [ 0 0 3 9 ] jSWilXSS I TO 1 <D? t>^rfiJ<DlS 

at, N<+)ffl**#»dO#»*3ftS. »J©x?iPg(i# (S6ST5P^) fc&#RBMKlJ:o 

iM¥^HAS±^^r^/cN(+)^zg<*)ldo ra*snrt,^©'r, iiBa^KF-^ >#»£0fc 

tt£2»«Rd2, »3ittd3eW©8l»m7 £UT«>, F> ^ >#j|*.ftl,>©T?. i»^tt 

77^>tii$n^, C©<ht, NC+)SS*3»*»d 6C<fcttfclr». jfcfcRBMttB 1 OSt^Ti: SfcJSaffl 

or, iS^fMASfc^*©*ffia^#x??-> ©HP*SWfcB6 fc^v h »J **«D^*--><fcjI 

*(^Kttxy^>i^iHirwiairn««i: Rutj&ssstn:^*. RiasoififcRBMttiai 

HI 3CC^rJ:9«c. v-iH»SL<D*HllCcgfiSti, 
OHWMRRD U W&fi^HD LBy-X«S D 40 /<v 3>9CDHKtt«:fiHrS5«*»©«n*^v F 

1, FU4>«*SD2£EIR©R2»RRd2, R3 U *x«KA0iM?©*l»C»T^S. ft#, COS^R 

3WB«d3-C«J«S*irt»*. BM«a«SUB2©RJ:9t>flO. 3-1. Omml 

<«8Wpsv u «Wh7>^xdrTFT*jj:c;aw a£«suB2©«K«**»wr»a 

IBRmgl TO l±fctt«RRPSV l#RW6*iri» stress. 

SRRPSV ltt£fc«RF5>^**TFT*S «7-7 * I L> ^^-7^;U^F I LttiSJg 

UfrfcItStt©fii>*>©£ffiffi-r*. «RRPSVltt «:M$n5. ^-7^;U*F IL«ga^ilSmSl 

/cix.^^X-rCVDgfCMO/cilt^'Jn^ TO 1 ©£T4R5 «t ^ CC7^# BCC^SES ft, S#RB 

*R{b^y3>Rr*Rsnrteo, i Mm^goRii m«*7-7^;^f i L^vanBBMfii TOl 

rffMlT^o 50 OX7^tftiJ:9ffintlll T01©R» 



* /cis« s u b 2 o&mrnmc o m^ti m& s u 
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[0 04 0] ttv-V j)l>2F I L«&ODJ;5C£0/£T 

«tia*iirrci«cj:-or, **g % ne?* 
**b 

«SgJgPSV2J ^SMPSV2«^7^-7^;U^F 10 

1 LO»»3&«aLC«:«8ti^Ci*l»±-rSA:*«:R 

w6hTt»s. fiawPsvzttfciiLtfr^yjMB 

CRBa9§H3iHHi 1 to 2> ^aswiPfR«& 1 to 

^titcmmmmmm itoi KStfi u sn l c <o#^ 
n«WB»smx«& 1 to 1 ^AumBRm 1 t 

02 tvmom&M («hl) tcaast,T»fcT*. t© 

E V ccm{ J^#ff D L KEPfin 5 ft S U-^^OK 
fil^EV d min<!:&* U^;KDffi«WEV d maxi (D*B 

02CD?I»|1 0. SI l*#JHShfcli>. 
ffi^«**Cadd©«ie> ffiWliJRmffi ITOI 
«h7>^**TFTiJ^8ft*W&K»« 

««Stiri»S. C<Dmfc£*>i*tt, H8^6fe9B6^ 30 
ft<fc 39I!SR«& I TO 1 £-:fcD1I&P L 2 t 

i^s*** (M^ss^) Cadd€rf&JSB"t*. 
#£S^Cadd©IJ§mgi^ S»h5>i>X*TF 

[0 04 1] «ftg«W-C addttj££4»£G L <D!g 

2*Wg2©**j£tffc«»«:j|flashrc»*. ft 
*. !^ft^«DLiS3|-rsaWM>»f2»««g 2 tt 
NMmD L ±<DJSK©W**/hS < T£/£#fiB< 3 40 

nrc^, fi^s«^cadd©«fiPLi©a2aMc 

fct»T»?JiEBR*S I TO 1 ifim»LXbs *<D®M£ 
«fctfftJ:9K^Sn^»29flUid2teJ:a«3» 
®Sd 3T«tt3tifcMWKJ:9r«07A»lMS 

ft*. 

cy- a 1 4«a^v v i j 9*o»&mm 

mv$>V). (A) kZWWV$>*) (B) tt (A) CDB-B 
«K*«:*W*BfaBt«uri»*. ft*, SHttBl 1 
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[0 04 2] AO«^W&affl(D^^^*->, "§V 

Sot. CO*hU2J*httlTOWt«BSfcSft. 
SCC^/^-VAOt^^i y 
- h SS^G L CCttKffiHCC5cr <fc 5 K®{t^ A OF#i§ 
RKrtc*J«S*i*©-C*©(IU»3W3»4. ¥ffiB«cfcc> 
r. *hu^h©«Ji«AO*»»«:Lr£«BU5? 

KfflStUWBMfcSti*i««r**. MHMfcSftfcA- 
LB g 2 tt£ffifc*C!»{fc«&A 1 O RAOFjWBjSSS 
nT*©»«9lt«IW>t5. 0716, IMRfttK 
(D««S#St« J: 5 (caU«tl«n. HEft £*:K£0T 
tTtoti*. ^**A*->AOtt^^GLfc#-<z>B 

[0043] 0«AL/ig2«, flo«<rsyt«>^7 

-~>y£ftrt,>& 0 Ctitt, A m<DMtfl£tr>£ffiI 
«aw**#»£-j-a<Dr, i#i*<d(bw«<u * 

«c«^-r*a»fc^x^AO«:»->rr6i/rc»4. 

[ 0 0 4 4 ] y- USHPGTMBSfbSSRS I OJf <bS 

m^comm^umbmmmm itoi trau^u 
H^flE) oanaiwi d 1 4 r»a starts. 

^m^d2^C>*d3tt, iiid3^d2©x^>^ 

*tr>*-^w|E3ftJ«Hr»fltiig 2*g 1 Hlicx? 

G I **9tt*T;^fi!fcHfi3ftfc I TOJid 1 »R 

[0045] ^pffiH«:tetit:. y- hi^SKG I kZZO 
*) fc^fflJCC. £SHP S V 1 WOMJ: 0 
*>*««C«St3*ir*j9, ^CCfiair^iSHPSGTM 

5«cftori>*. am y- h^GL<ty-hffiTo 

SI lfc«ri5«c±T«:!BR*at'<6*i»T'»Tg 

(si 0, si 1) awtatsft, y-h»^©2a»i. 

BSHrit S«©«WfflWCTi*jilArgfi3ti 
ie^sHgcc<fcors*s$n^ 0 »H6«sk:*j^sc<d 

<fc^%9i«IBSHg»nfi{bJai9®l&*<b. EAROR 

1 1 ©7 ^^^©MjaiiBfiJcsao, 
©^^«j^DTM*ro!)S«*7ftrHr*o t 

(A) «-e<D¥®^:^L, (B) (i (A) (DB-B^»? 
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&SUB 1CD±S35 (XttT««) CCttSfS. 
[0 04 6] TSTd{i^Sffi^"C*OCC(C«^g|5!51 

BttSa*3hfcC»#. ^n-^#Wf*«ttr**J:^E 

T M fc#S@B S ct 5 EftS J: 0 *B#J£ 

«BE*FT ST d KU^>* 
^DTM«±T*lSlK:^*tt«clfiaS[5*cE5»JSn, 
«ffl-fTSTd«H«:^i*5f5a«SUB l©iS»CC 10 

tt, SI l«c^-TJ:^{Ctt^8Td (as?«B) £1»/S 

os«s u b i ©«js»c t i *jB*T»cgfi3ft, 

WSAM * tt» W*W±©fc»*©£"C #50 5 KE*£ 
SHdfcJoTjet&Sft*. fcSafrFTSTdJWS£T 
*8MM5-*t»D LOv H u ^^*|fc^rS*H!l«:tt F U 
>f>^W$n, 2«CKU-f DTM 

[0047] Ku-rvssaas^DTMttsirabfcy- h 20 

^GTMiHtKtfflfrCCrJBg l&tfl TOUd 1 

G I COW±KJBttShfe*«*»A SI***- MKHiJgi 
£ e ^DTM±r«JWlHlI8<!:©«««:!f ^fc«>ffai 

Kpsv ni39»©c<taiott*tirt»*. AOtifrai 

»7X^tSbti^^ c©B"C«;fo*i&^»jNc 30 
ttB & 2 jWKe U * CWD-C C * - >«BJSttH« b 
Set*. 

[0 0 4 8 ] 7F 'J ?Xffi*6 KU-f >4ST-»DTM* 

r©5itHK««:Bi 2© co ««c*>7Rsn*<fc^«c. 

KU-f>4B-TflBDTMiHCK^©Jld 1. glOt 
^iJCttWfi^WDLtiacu^KOJld 2, d3^> 

A lffd 3*«SRPSV l*J/-M*->SLt?t? 

asfcWffBTSffl^r**. 40 
i*©H2iaB©»«ia*iai etc^-r. in@«ias8ia 

[0 04 9 ] S*. Xt»MWl«l8DL**«L, 
G. BfecfcOfR^-tti-thMfc, WfcJ:MftB*K*ftSO 

t#ua?ntt^, YttftM*BGL***u ss? 

1, 2. 3, endti^S^-T 5>y«7)lli0«:^or 
WlPS*i-Ci»*. RftflmUX (8*?*B> tixSCc± 50 
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Mtt) RM-WkBBHoKKIIStir^S. 
[0 05 0 ] ^2M#)SY <8*?S«) tegS£2[i]B8 

«£ftSS^TCaddC>fi!)#;» SffSaR^Caddtt. B 
jSh5>^X#TFT#;W^>^r£<tt, 
(4 (BKBWEtt) VldC^T**- hUft^fbAVq 

[0 05 1 ] 

AVlc= {Cqs/(Cqs+Cadd+Cpix)} XAVq 
CCt, C(pttHHh^>^^TFT©y-h«ffiG 
TAV-.XBBSD 1 £OrataeE53*i£§F£SS, C 

pix»amsR««iToi (pix) ±&mmwmm 

«SIT02 (COM) <fc©fflWgj?SS*i<58** AV 
£{b#A V lcttSS L C fctofc £it*j^©JSH <b & £ 

^>s«cadd***<'rtitt-rag, *©B*/h 

«P*B*fi<*SfBH**9. pfHh7>^X*TFT 

^*7bfea©!«fei»««:«<sars. ««lc«cep 
jpstiseitoK»©fi«tt, ia a H LC(Di^[S]±^ 

[00 5 2 ]«H40fcJ:9CC y-m@GTteiM¥ 
XMSDI, FW>«ffiS D2£©*-><5 
Vlc«y-h (ft*) M^Vq©1^4£tf§ <&£<!: 

[0 0 5 3 ] «8®«*T-Cadd©«S«*«, tl^O 
•iMWfefefc, Ma e B^SCpix^>Pfbr4-8^ (4-C 
pix<Cadd<8-Cpix) t SF^^SCqsCcML/r8-3 
2fg (8-Cqs<Cadd<3 2-Cqs) SttOtffcRJ&r 

^GL (Y ) »#aa«IBX«fiIT0 2 (Vcom) 

«^GT0, ^Itia^ I NT. 4B^DTOSC«1-aHB3B 

*acr*a«*coMK«»sti«. m>&. ®&<d 
vcomtt^(Dfli[ffi«t4* «c«a-ra^* 

/c«Sit^SBBV^6 1 o*»«Cjta/<AXY 




(9) 
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b i ■©«ftS»coc»ria 17-H19 *#isurift 

£fw«:s i i cc7n-rB*a50\ mum i 4k 
wry- bmtt&<Dmwm&v*tcim.®jfotxZ7fi 

-To XgD«r»tISA-XgItt»¥»«ia«:»J£0 
-CE»^l/fc*>©*r % SXg©l^-rti©IBrffiH<>^(« 
ffifcOiJnXJMfcfc*) 7 * h US** h£i&£UcJSP££^ 

W«jB^&. WTE#ttOfcXgK:fi£oT. bhbts. 
XgA, SI 7 

7 0 5 9 (^ D a a«) fr6fcSTafiBW#7;*Sfi 

SUB l©Wffifc»{fcS/y 3>BS I 0£tw * ^«kffl 
CC<fcORWfc©-^ 5 0 0°a 6 O^BKD^-f «f& 

5. T«a?s//^^»fisuB i±cowwn i ooa 
OAr>^^-5Ajg$^iiiig lSjKRWfcx? 20 

^>^T£o ^ftfCfcoT. ^-h^GTM, FM 
[0 05 5] XgB, HI 7 

R«#2 8 0 0 A<OA 1 - P d % A 1 - S i t A 1 - S 
i-Ti, A 1 -S i -CuSa>e>&3»2»«Rg2 

$S®i*P^<hcD^it«rm2^mMg 2 ^iiW^tCX 30 

XgC, SI 7 

%H5»*T>*x7fc<fcOPH6 .2 5± 0 .0 5KD3 

»6^c5^@^{b^*^*^SUB fb« 
®effiS*i0.5mA/cm fc&SJ: SCCMM** (£ 

Bttfbatei2 5VKarr**rBMBMk«T9. * 

EftflE) o CtllJft-ttA 1 o ■*f»s±t?**a:c 
-encc^or, *Ufe2*KMHRfb3ft< 

R«#l 8 0 0 A©»a»^fcRAOF*s»fi6Sn*. 
[0 05 6 ] XgD, SI 8 

3R#**»Al/T. RJW^OOOACMWfcSiRtR 
Ur, R»#2 0 0 0 ACD i 3UMSS 1 R*Rttfc<D 
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mxux. mm&3 0 oa<onc+)SS#sks ifi^s 

[0 05 7 ] XgE, SI 8 

AS(D&£j&£f*. 

XgF, SI 8 

ut, mts im*:mvw( l c*y*y#?z>. 

[0 05 8 ] XgG, SI 9 

mm& 1 4 0 0 AO I TOR*6ttS* l »W«d 1 * 

*i UrttRiiHRiflMBBBKr* 1 ««Rd 1 £jM*R 
WKi^^mciWO. y-hSB^GTM, F 
b -f >ST- D T MCDiLhJf & <£ IP&WSSfcMfiSi I T O 1 

[0 0 5 9 ] I1H, SI 9 

0 0A(DC r*>6&S*2»«Bd2*X/^ 
*';>yfcJ:9Rtt % 3 6fcR«#4OOOA0Al- 
Pd, Al-Si. A 1 -S i - Ti . Al-Si-C 
u*&>6&£IB33»«Rd 3*X/s^*y>y«:j:»)R 
9Jt«»& *3*«Hd3*XgB£HtttCtt 
Tx 7 f>^U *2»Wld24XgA<bHtt*«r 
i7?>^U B^fi^DL. y-XflWSDl. F 
U-f>»«SD2*J&fiET*. o«ffc> F9-fi?^> 
^SRCCCCl % SF *»ALt, N(+)3!#iMS 

iJR*xy^>y-rsci«c<fcD, V-X£FU-f>IB 
<DN (+ )9f9M d 0 4»RW«c»*^ -5. 

[0060] Xg I, S19 

X^*iAUt, amflDKkS iR*:RW 

*. 9XABR. F7-(x^>^arSF «r 

r« ufcTOBERmrtfrt s i r* wwkcx ? * > 
*t*c£{cj:ot. wrrpsvi 
<«sa7S*^*-iKo±»»fiR> S2 o«, 

[0 06 1] SHDtt^K«*>6J«S»tt©^-^F^ 
-X U^7l/-A) , LCW^O^S, PNL« 
ittftR^^*^, SPB«*K;ffcfi, MFR«+H7U 
-A, BLWv<**^-fK BLStt^sr^^-f h30* 
LCA^TffJ^-^r^O. ®lC7ik?£*>rj:±T<D 

[0 0 6 2] *5/*-;bMDL«, J/-*JUF^r-^SH 
DCCRW 6tlfcmC LtVytF K(C cfc ot^lS 

ft. ^©fta^CcttffitJpRSPB, ^^7^h^# 
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[0 06 3 ] TMtr-ZLCAte^v ??<i h3fc<E>5#t 

BL<c»jei/TSWiljRM*JJBjaS*iri»*. 
(«^*^PNLtffitt@l8aE«PCB 1> H2 1 

H9»CC^Ufc*^^*^PNL«c»«S#IBBiia 
SHe, HotaBjtaHRV«r«ttl/fct«B*5^± 

[0 06 4] CHItt^'<*Jl'PNL£Ktt3tfSIE 10 
m\C?v7 (TfflJ© 3fflttSil4S|51KffllJ(Drett I c 

C*?:/) TCPttB2 2. H2 3t?8H?r4 

<=fc ^ OCfgm&ffl I Cf*;7'CH I &T-y' ■ *-M-ff" 
a F ^>ty>^ (TAB) K£9J!^Sn/c^- 
^*t»;r^^-'A PCB 1 WiiBTCP-^nV-f 

K ^ - X S H D «:« 9 iW/tStf 6 ftfc'<*tfM> 
«0tFG3W*ffl«^Sn*. FC«TfflJO|g»[5IKSfi 20 
PC B 1 iaEffJ©IKttlWS»«PCB 1 . fcJzCTFWO 
igttd&S&P C B 1 i^ffliJcDig®JlHlE^SP C B 1 & 

> F-f » *UT3W0fcfe©*«B-fS. 
(T C P (DffiRttfi) 02 2 ttjfe^^KMrtHlB 

yr^9 4r-^TCP©Kffi«***rBi"C*o, 02 

[0 06 5 ] BIBfCte^T. TTB^^miHl^CH I <0 
A^MH^-IBKSSrftO, TTMttl£g[eI&CH I <Dtt 

• e«s-c* g . m«cu3tP6Jsso. -en-en 

H ICD^Vx-f KPAD*«l»*>i»*7*-Xjf 
*>#>^>*ffiKJ:gSS»;5ti5. ffi^TTB. T 
TM<D#»Dft*» (iWStr«J*-y-F) \*%ti?ti 40 
sNKBRSIBB* * 7*CH I ©A*R»Wafc»l6U 
*ffltttt*«C<fc OCR T/TF Tg&W ' WBMK S 
UP(C, »3»WiACF*CJ:otilU«^<*^P 

Jl> P N L«JO»»4S8T- D T M 0 /c§gIP S 

SHf^^DTM (GTM) (iSSiPSVl^,^- 

[0 0 6 6 ] BF ItttflMS FWfr&tt*^-*?* 50 
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il/At^O, SRStt*B3f*^©IS*B*«*SfficiC5 

ft*. ^-;b^^->SL<D^W©±T^7^S«©l» 

Btra^xff+S/flBEPXWciOBBSh, 

* - S/T C P t±ffliJSSS U B 2 OBCCttECCi/ U a - 

CBttBBSKPC B 2> W$y U-AMF RK<£J$ • 

$ n ^ soa^s lcd <Dmm$m& p c b 2 
». H2 4(C7S-r<t^ec, L*»*i/r*o, ic, 3 

Sia^<D^a5 a n a^iR^nTl^o COW 
W®im& P C B 2 K & J, 1 o©«|EB*> 6 Mfc<D#H 

h (tmrnimmM) *>*>®crt (mnt) /b<e> 

toHBSUPsWJWSti'CC**. CJ«^«t««Sti 

■fg«j[plffi«^PCB2.i^>>'>'-^lHlK»SPCB 
3 i 7 * 7 -f h T -7)W<c <fc 0 sWH? U - AM F R 

[0067] m^mmm^pc b 1 tmmmimfop c 

B2£«fr9ftCfnJfBft:7'7? h-5r— ^UFC«cJ:0* 
JRttte**3hW6. BJtC», BKrtSBSSPCB 
2« % 77-; h*-;OUFC£l80' Jr9ffitf|>C<LK 

<toigi6i5]KSSPc b 1 axffltcBfceti* u 

[0068] 

[BH4MMH ttlJWIlrfci^K:, *»««:<!: ntf. 

^-tSPC tt*©iHKc|0i*a«-r C i < . $ 
fcH3R»tett*^-tJ- S PC3WfffiELttC^«)(CjWRS 

[006 9 ] btctf^X, '&&OZt 

^^-ifsPCKiEa^ss^ojEBecftsn. 

[Hffi0>n#ftBH9] 

[h 1 1 xmiicjzzmgkmnkmmcD imi&w®m&z 
[^ 2 ] <fc zmikm^ik&<D$mi5&o 1 uss 

[03 ] *^CC<fcS?Ko^a^g<DSiS*ffi<D lXMl 
««rttWr -5B3tXS©«^9a r* * . 

(04 ] j: zm&mwm&om&ijm) 1 uss 

[05 ] *^CCcfc^«B B e^Kl!(Di^^C7) i«B 

[06] #»E3W8fflSftST*fw:/- v h 'J -^x 
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[07] H6CE)3-3ftJBfaic*jWS lBBjRi-e©H2 
O 8] H6©4-4^Br»«:4i^Sf ; ttnS«Cadd© 

[013] £fflw6»M**-. miscftzmmm+v ' 

[014] y-HB^GTMty-hiaRGLOftttS 
iBffl*S%'r j FfflBlilBrHiar*i. 
[015] FU-f>tt^DTMiWfce#«DLiO« 

iwff is*^r ¥ffiH <t mmav a * . 20 

[016] T9f-4? - v h »J 9 ^^^(D*7-I B B a 
[017] SfiSUB HW<DXgA-C(D»ifiXS«:^ 

[018] s&sub moiaD^Fottiiat* 

[019] SSS U B 1 »DXHG- I ©»j6X«£?S 30 

[020] i^ii^i;a-iWisMr4>5, 

[02 1] «ft«^^-*;UCcH2(0|g«iEIIB«:IISSL/c 

[022] muiR^flME'r ^ftauaB^ ^ ?"c h i # 

^-^TCP©KB«IJt*5WH"C**, 

[023] f-^*t ';7^7^-^TCPtat»ss 

[02 4] Jft3IK«@»£«PCBl <±i»JJl«) 
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<b««BBIieSfiPCB2 (TlBWtt*) <b(Dg^ 

(02 5 ] s&skcc £&kr vv> 9 Jx*i&mi,tc 
i mm 

1 1 S# 
12 

2 nntJIdS 

3 li 

4 Sift* 

5 *hvx* 
5 1 

SPC X^-if 
SUB lHj^7Xli 
GL j£Scfi#« 

dl m&fmm 

GI IfiilR 

GT y-FM 
AS 

S D V - XlU fctt F W 

psv &mm 

BM ^7^?^ (X%BI) 

lc «a 

TFT IlF7>vXf 
I TO 99!HIHHi 
d 

Cadd AmFKR?- 

aof mmt<m 
ao mmmt-?** 
gtm y-has^ 

DTM FU^V*^ 
SHD ^-JUF*-* 
PNL SASh*/**;!' 
SPB ftffiffcfo 
MFR 

BL A'^7-fh 

BLS /<7*5-f FSWtt 

LC A Tffl^-X 

RM /<**5-f h*HWlIj 




[03] 

@3 









4 ' 




'A/ / / 


/ / / 


"TTTh. 




X?-7 4 

SUB2 



- ) 7 rrr/ry^ 



,0M 

-SPC 
'/2 



81 (9 2) 



(d 2, d3) 



A8 V 



SD2 (d2, d3) 
SD1 (d2, d3) 




(13) 
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mi) 

3 PC U*--*) 
FIL W I nu I TO 2 (COM) p I L (G) 



CH8] 




(02 5 ] 

@25 



SPC-E 
8M I IT02 




SUBI LC TFT SL ITOl 




1 1 ] 




(IS) 
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[013] 

B 1 3 (a) polj (b) 




POU 




(16) 



-258647 



[014] 
@14 




GtUiV-Ym-s GL:jHEft*», AO :BSSfc-?Ai> s'io } 0L1 



[015] 

01 5 




(17) 



-258647 



[HI 6] 



H 1 6 




DTM 



• it * ■ 



|~XiB 
■2: — 



-X i + iG 



-Xi+lR 



ft » at * 



V c om 



C&dd 



J 



m 

CSI 

I 

TFT 



@1 



SUP 



[017] 
7 



s 10 



(A) »1 

1 Cr*/<7* (gl) 1 

|3l7*h (CriTI 
I Crxy* 1 ^ 




[ o 



(B) 



£27*h (Aim 




| AlXy*(g2) [ Sio g2 



(C) gl 



AO F 



"SIO^ 9^ 



I 




(18) 
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[018] 
1 1 8 




(D) » 1 d .° AS 





S i 


N (GI) | 


c 


a-Si (AS) 


V 
D 


N SU-Si(dD) 




(E) 



|%47*HdO,ASfl)l 





S'jO 8 2 AO F 

*\ ^ | CtHW (d2) 
d 3>. \ * e 1 




d2 d3 
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